Wir notieren noch zwei Spezialisierungen:
The complicated form and the poor convergence of the higher approximations to the thermal diffusion factor of a binary gas mixture, a-p, according to the formulation of CHAPMAN and COWLING 1 has necessitated the development of suitable schemes for simplifying rigorous expressions without any appreciable loss of accuracy. One such scheme was proposed and applied to the various types of mixtures by SAXENA and DAVE [2] [3] [4] , and SAXENA, DAVE and PAR-DESHI This procedure involved the representation of the aj expression in ascending powers of M, the ratio of the mass of the lighter component (M2) to the heavier component [Mx) , and neglect of all those terms which contained the power of M greater than two. An alternative procedure can be developed 1 S. CHAPMAN and T. G. COWLING, The Mathematical Theory of Non-uniform Gases, Cambridge University Press, 1952. 2 S. C. SAXENA and S. M. DAVE, Rev. Mod. Phys. 33, 148 [1961] . 3 S. C. SAXENA and S. M. DAVE, Mol. Phys. 6, 61 [1963] . * S. C. SAXENA and S.M.DAVE, Indian J. Phys. 37, 111 [1963] .
based on the property that the diagonal elements of the CHAPMAN-COWLING determinants are usually much larger than the off-diagonal elements. An indication that this scheme might prove successful for thermal diffusion was obtained from the work of SAXENA and JOSHI 6 ''. These workers found that the simplified expressions of SAXENA et al. obtained 
To explain the determinants A, let us introduce A' 2) , a determinant of order 5 whose general element is atj ; i and j range from -2 to +2 including zero. Now, A (2) is a determinant obtained from A'' 2 ' by deleting the row and the column containing a,j and X[ is the mole fraction of the i-th component. The three determinants of eq.
(1) get considerably simplified if we retain only those terms which contain the product of two or more diagonal elements of the determinant A^2 ) . The simplified expressions
and The rigorous expression for [aT]2 corresponding to the two limiting cases when either of the components is present in trace can also be simplified by applying the above criterion viz., by discarding all those terms which contain three or four off-diagonal elements of the determinant A' 2 \ To this approximation the rigorous expression of SAXENA and DAVE 2 for the case of the heavier component in trace 0) assumes the following form:
Similarly when the lighter component is in trace the rigorous expression of SAXENA and DAVE 3 ' 4 gets simplified to
It may be pointed out that the eqs. (5) and (6) can also be derived from eqs. (1) to (4) by going to the limiting cases viz., Xx ->-0 and X2 ->-0, respectively. It is also interesting to note that eqs. (5) and (6) exihibit the same mutual symmetry as the corresponding rigorous expressions.
We can further simplify these expressions by neglecting those terms which contain explicitly the power of M greater than two. Equations (2), (3) and (4) then take the following simpler forms of eqs. (7), (8) and (9), respectively:
Here, T10 = T_10 = Wt, T20 = T _2o =^2 ? Tn = T1, 7 7 _1_1 = T2, T _n = Px, Ti2 = T3,T = Tx_2 -T_12 = P2, T22 = Th, and T-2-2 = T6 • Th e various T{, JFJ and PJ are as defined earlier by SAXENA, DAVE and PARDESHI 5 . The reason for introducing this new notation here is that these bear certain relationship with the corresponding . In general Tjj = Tyt. Equations (7), (8) and (9) can also be derived from the eqs. (2), (3) and (4) respectively of SAXENA, DAVE and PARDESHI 5 by retaining in the latter equations only those terms which contain the product of two or more diagonal elements.
Equations (5) and (6) can also be further simplified as were eqs. (2) to (4) by retaining only those terms that contain explicitly the power of M as two or less than two. The equations (5) and (6) then take the following form of eqs. (10) and (11) 
In these equations Tn = F1; T11 = L1, T_1_1= F2, Equations (10) and (11) have been derived from the corresponding rigorous expressions by applying the two types of approximations in a definite order. It may, however, be remarked that the final results remain unaltered even if we reverse the order of applying these approximations. A further point to note in connection with eqs. (10) and (11) is that these no more exhibit that mutual symmetry which was found in the case of eqs. (5) and (6). The reason for this can be traced to the fact that in general the explicit power of M in a^ and dij is not the same as those in ci-i-j and a-i-j respectively.
Results and Discussion
It is essential to check the accuracy of the pro- values for the Ar-Xe system as a function of temperature for the two limiting cases. In Table 4 we report the results for the He-Xe system when He is in trace as a function of temperature.
A critical examination of the entries in Tables 1   and 2 (1) to (4) OT]<?
eqs. (1) and (7) to (9) [<*T]I eq. (1) [aT]2 eq. (1) [AX] 2 eqs. (1) to (4) [>T]2 eqs. (1) and (7) to (9 eqs. (1) to (4) [aT]2 eqs. (1) and (7) to (9) [OCT]I eq. (1) [ax] 2 eq. (1) [AT]2 eqs. (1) to (4) [>T]2 eqs. (1) and (7) to (9) (2), (3), (6), and (7) Table 3 . Computed values of aT for Ar-Xe system as a function of temperature when either of the component is in trace. Values listed in columns (2) and (3) have been reported ear lier by SAXENA and DAVE 2 and those in columns (6) and (7) just starts getting pronounced for the Ar-Xe system. This, however, is not suprising in view of the large M value for this system. Tables 3 and 4 present the results for these two systems when one of the components is in trace. The same sort of qualitative conclusions follow here also as in the general case.
In conclusion we suggest the use of this particular procedure for approximating the CHAPMAN-COW-LING determinants which occur in higher approximations to aT and other transport coefficients. The simpler expressions for [aT]2 derived in this paper will be useful in predicting the values of aj for unknown systems or for determining the potential energy functions if the experimental o^ data be available.
It will be interesting to have a relative assessment of the various simpler aT formulae derived here and those given in the previous papers. We feel that for those systems for which M is small 1/30, say) the formulae derived by SAXENA, DAVE and PAR-DESHI 5 for the general case and by SAXENA and DAVE 2-4 for the limiting cases will be satisfactory and dependable in accuracy because these are based on a well defined approximation scheme. If the value of M is somewhat higher slightly modified versions of these formulae given by SAXENA and JOSHI 7 may be employed. When the value of M becomes still larger 1/4) these formulae will not be always adequate and we suggest the use of simpler formulae given by eqs. (1) to (6) of this paper for the various types of binary mixtures. Some caution is required in the use of these formulae as their derivation is based on an empirical assumption i.e. the nondiagonal elements are smaller than the diagonal elements of CHAPMAN-COWLING determinants. Calculations performed so far support this viewpoint. If this approximation is valid for a particular system and its value of M is also low r the doubly approximated formulae given by eqs. (1) and (7) to (11) Phys. Rev. 102, 624 [1956] . 8 H. D. BECKEY, Z. Naturforschg. 14 a, 712 [1959] .
